(a) MoO x thickness with increasing ALD cycle numbers. From the linear fit of the plots, the growth rate was determined to be 2.7 Å/cycle, and the growth is almost linear from the initial growth. The linearity of the graph indicates that the MoO x -film thickness can be precisely controlled by adjusting the number of ALD cycles. (b) Growth rate according to increasing plasma and precursor exposure times. The saturation of the growth rate is observed after 5 and 3 s respectively, indicating that the ALD has a self-limiting growth characteristic. (c) XPS spectrum of Mo3d, O1s, and C1s core levels in ALD MoO x film. The Mo3d results can be deconvoluted to form six peaks, which correspond to the three states: Mo3d +6 , Mo3d +5 , and Mo3d +4 . There are two peaks for each group: Mo3d 3/2 (higher energy) and Mo3d 5/2 (lower energy). A peak corresponding to O1s can be observed at 530.2 eV. The stoichiometric ratio, O/Mo, was 2.1 and no carbon species were detected in the C1s core level. As a result, we obtained high-purity MoO x thin film using the ALD process.
(e) Sum of interlayer transition absorption spectra from Supplementary Figure 11 (ad). The absorbance peak for the sum of the interlayer transition absorption spectra is at 1.87 eV, which is that same position as that of the stacked VCC Mo 1-x W x S 2 multilayer containing 5 different 1L Mo 1-x W x S 2 alloys. As a result, we concluded that the absorbance peak at 1.87 eV in Figure 7 (c) is attributable to the sum of the absorption peaks from each interlayer transition in the stacked VCC Mo 1-x W x S 2 multilayer.
